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Objectives: To determine the current status of PTFE vein composite grafts, we reviewed our experience with 205 composite 
reconstructions and compared the results of conventional distal vein segment to that of distal vein cuff. 
Desfgn" Retrospective r view. 
Setting" Department of Surgery, University Hospital. 
Patients and methods: The series included 85 women and 102 men with a median age of 70. The indications for surgery 
were claudication in 30, rest pain in 71 and ulcer~gangrene i  103. The site of the distal anastomosis was the popliteal 
artery in 111 and cruraI artery in 94. The graft consisted of a proximal PTFE graft anastomosed toa distal segment of 
reversed saphenous vein in 169 or to a modified distal Miller cuff in 36 operations after 1992. 
Results" Cumulative life table primary patency rates for the whole series at 12, 24 and 36 months were 39%, 32% and 25% 
respectively. Limbs with good run-off demonstrated significantly better patency rates compared to limbs with poor run-off 
(55% and 17% at 12 months, 35% and 11% at 36 months, p = 0.04). The patency rate of femorocrural grafts with poor 
run-off was only 4% at 12 months. The overall imb salvage rates at 12 and 36 months were 63% and 55%, respectively. 
Similar results were obtained in limbs with distal reversed vein segment and distal vein cuff. 
Conclusfon" The results of this study suggest hat for infrainguinal bypass grafting where the saphenous vein is 
unavailable, a composite PTFE-vein graft might be an acceptable alternative in limbs with good run-off. Although not a 
randomised study, the results using a distal reversed vein segment or a cuff were similar. 
Introduction 
Infrainguinal bypass grafting with autogenous vein 
remains the procedure of choice for atherosclerotic 
disease of the femoropopliteal rteries, especially in 
limbs with critical limb ischaemia unsuitable for 
endovascular t eatment. The lack of a suitable auto- 
genous vein continues to challenge vascular surgeons. 
The disappointing outcome with various prosthetic 
grafts has prompted many to consider the use of 
composite grafts as an alternative. 1-s The main moti- 
vation to use composite grafts is that the vein part of 
the graft, rather than the prosthesis, traverses the knee 
joint. 1 This would decrease the tendency to kinking 
and thereby the risk of developing thrombotic occlu- 
sion. In recent years, there have been several publica- 
tions on the use of a distal vein cuff, 6-~ which may be 
considered a special form of a composite graft but 
with different haemodynamic properties which are 
theoretically more beneficial in preventing anasto- 
motic hyperplasia. 9 
*Please address all correspondence to: Sadettin Karacagil, Depart- 
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This retrospective study summarises our experience 
with infrainguinal bypass procedures with composite 
vein / polytetrafluoroethylene (PTFE) grafts per- 
formed either with a conventional distal vein segment 
or a distal vein cuff. 
Material and Methods 
During the period January 1, 1983 to December 31, 
1994, 760 infrainguinal bypass grafts were inserted 
and among these there were 205 composite grafts 
(27%). The ipsilateral autogenous saphenous vein was 
always the graft of choice. In all cases where a 
composite graft was used the ipsilateral saphenous 
vein was either of insufficient length, or of unsuitable 
calibre (less than 3 mm). The composite grafts were 
performed with a proximal PTFE part and a distal 
reversed saphenous vein (n = 169) or distal vein cuff 
(n = 36). The prosthetic omponent of the graft always 
started at the proximal anastomosis. In those with 
conventional composite graft with distal vein seg- 
ment, the prosthetic~vein a astomosis was performed 
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in an end-to-end fashion, by means of a bevelled 
"spatulated" technique. In all cases the vein segment 
was long enough to pass the knee joint. In cases with 
distal vein collar a modified Miller cuff technique was 
used. sVein cuffs were introduced uring the last three 
years of the study period. 
The series included 85 women and 102 men with a 
median age of 70 years (range 44-92). Sixty-three 
patients were diabetics, 106 had hypertension, 100 had 
coronary artery disease and 63 were smokers. The 
indications for surgery were severe intermittent clau- 
dication in 30, rest pain in 71 and ulcer / gangrene in 
103. Fifty-nine patients had previously undergone 
infrainguinal bypass grafting on the leg in question. 
The site of the distal anastomosis was the popliteal 
artery below the knee in 111 and a crural artery in 
94. 
Our classification of angiographic distal run-off 
assessment has been previously described. 1°'11 In 
summary good run-off was defined as (a) patency of 
two or three lower leg arteries in limbs receiving 
femoropopliteal bypass, (b) patency of one crural 
vessel in continuity with intact anterior and/or 
posterior foot arch in femoropopliteal nd proximal 
femorodistal bypasses performed on a crural artery in 
the proximal third of the lower leg, (c) patency of both 
foot arches in low femorodistal bypasses to the arteries 
at midcalf or ankle level. All other run-off patterns 
were considered poor. The evaluation of run-off was 
based on intraoperative post-reconstruction serial 
angiography in 155 reconstructions. 
All patients were heparinised during operation and 
received extran 40 which was also continued on the 
first and third postoperative days. During the last 4 
years, postoperative (usually 1 week) low-molecular 
heparin was used instead of dextran. Postoperative 
anticoagulation was not routinely employed but 38 
patients received warfarin and 28 aspirin for other 
reasons. 
Graft patency was determined by clinical examina- 
tion and by ankle / brachial pressure index measure- 
ments during the hospital stay at 1 month after 
operation then at 3 monthly intervals during the first 
postoperative y ar and 6 monthly intervals thereafter. 
Suspicion of graft failure (recurrent symptoms or more 
than 0.10 decrease in postoperative ankle/brachial 
index or loss of pulses in the graft) was usually 
confirmed by angiography during the first years of the 
study. During the last 4 years patients also underwent 
Duplex scanning and angiography was not performed 
for verification of graft occlusion. Grafts that necessi- 
tated a reintervention before occlusion were con- 
sidered to have failed, as were the haemodynamically 
failing but patent grafts in limbs which required 
amputation. 
Life-tables for patency and limb salvage rates were 
constructed by the actuarial method, and the differ- 
ences between groups were assessed by the log rank 
test. 13 
Results 
The peroperative mortality (30 days) was 2.1% (4 
patients). Death was due to myocardial infarction in 
all. The cumulative life-table primary patency rates for 
the whole series at 12, 24 and 36 months were 39%, 
32% and 25%, respectively. Limbs with good run-off 
demonstrated signficantly better patency rates com- 
pared to limbs with poor run-off (55% and 17% at 12 
months, 35% and 11% at 36 months, p= 0.04,) (Table 1). 
Primary patency was significantly higher in femor- 
opopliteal compared to femorocrural reconstructions 
(47% and 28% at 12 months, p = 0.05) (Table 2). The 
primary patency of femorocrural grafts in limbs with 
poor run-off was only 4% after 12 months. There was 
no difference in patency rate in limbs with intermittent 
Table 1. Cumulative life-table patency rates in limbs with good and poor run-off 
Interval Interval Cumulative 
(months) At risk Failed Withdrawn patency patency (%) SE (%) 
Good run-off 
0-6 115 34 12 0.68 100 0 
6-12 69 13 6 0.80 68 4.6 
12-24 50 9 10 0.80 55 5.2 
24-36 31 5 11 0.80 44 5.9 
35 
Poor un-off 
0-6 90 66 6 0.24 100 0 
6-12 18 5 0 0.72 24 4.9 
12-24 13 1 1 0.92 17 4.2 
24-36 11 3 3 0.68 16 4.4 
11 
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Table 2. Cumulative life-table patency rates in l imbs with femoropopliteal and femorocrural 
bypass grafts 
Interval Interval Cumulative 
(months) At risk Failed Withdrawn patency patency (%) SE (%) 
Femoropop~teal 
0-6 111 41 13 0.60 100 0 
6-12 57 12 2 0.78 60 5 
12-24 43 7 4 0.83 47 5.2 
24-36 32 6 12 0.77 39 5.4 
3O 
Femorocrural 
0-6 94 59 5 0.36 100 0 
6-12 30 6 4 0.78 36 5.2 
12-24 20 3 7 0.81 28 5.3 
24-36 10 2 2 0.77 23 6.4 
18 
c laud icat ion  and  crit ical l imb ischaemia.  S imi lar  
patency  rates were observed  in l imbs w i th  distal  
reversed ve in  segment  and  distal  ve in  cuff (Table 3). 
The overal l  l imb sa lvage rates at 12 and  36 months  
were 63% and 55%, respect ive ly  (Table 4). The l imb 
salvage rate at 3 years  was  s imi lar  for l imbs wi th  
convent iona l  d istal  ve in  segments  or cuffs. 
Discuss ion  
It is genera l ly  be l ieved  that technical  p rob lems dur ing  
surgery, the choice of graft  mater ia l  and  the status of 
d istal  runoff  are the most  impor tant  factors affecting 
101113-15 the results  of in f ra ingu ina l  bypass  graft ing. ' ' 
The super ior i ty  of autogenous  ve in  has been demon-  
strated in prev ious  studies,  especia l ly  in l imbs requir-  
ing bypass  to the in f rapopl i tea l  arteries. 4'14 The d ismal  
outcome of prosthet ic  grafts be low the knee has been 
at t r ibuted to the suscept ib i l i ty  of the prosthet ic  mate-  
r ial  to sudden thrombosis ,  to the deve lopment  of 
pseudo int ima l  hyperp las ia  t the level  of d istal  ana-  
stomosis  and  k ink ing  at knee- level .  The pr inc ipa l  
theoret ical  advantage  of per fo rming  a compos i te  graft  
Table 3. Cumulative life-table patency rates in limbs with distal reversed vein segment and 
vein cuff 
Interval Interval Cumulative 
(months) At risk Failed Withdrawn patency patency (%) SE (%) 
Distal reversed vein 
0-6 169 83 15 0.48 100 0 
6-12 71 17 5 0.75 48 4.1 
12-24 49 8 5 0.82 39 4.3 
24-36 36 7 12 0.76 32 4.4 
24 
Distalvein cuff 
0-6 36 17 4 0.50 100 0 
6-12 16 1 1 0.94 50 8.8 
12-24 14 2 6 0.82 47 9.1 
24-36 6 1 2 0.80 38 12.2 
3O 
Table 4. Cumulative life-table limb salvage rate in the whole series 
Interval Interval Cumulative 
(months) At risk Amputated *Withdrawn patency patency (%) SE (%) 
0-6 174 40 39 0.73 100 0 
6-12 87 11 11 0.86 73 4 
12-24 65 3 14 0.94 63 4.7 
24-36 48 2 18 0.94 59 5.4 
55 
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Table 5. Reported results of infrainguinal bypass grafting with 
composite grafts 
Author No. of Cumulative patency 
(reference) Year grafts Procedure (%) at (year) 
Linton (1) 1973 40 FP 53% (5) 
LaSalle (15) 1982 39 FP 38% (5) 
Gregory (2) 1983 208 FP/FT 50% (3) 
Verta (3) 1984 44 FT 72% (4) 
Lundqvist (16) 1985 72 FP/FT 45% (3) 
Britton (17) 1987 25 FT 65% (1) 
Holdsworth (18) 1989 42 FP 78% (2) 
Feinberg (4) 1990 108 FT 30% (2) 
Londrey (19) 1991 45 FP/FT 28% (5) 
Chang (5) 1995 130 FP/FT 56% (8) 
FP: Femoropopliteal bypass; FT: Femorofibial bypass. 
compared to a plain prosthetic graft has been 
explained by avoidance of kinking at knee-level and a 
better compliance match between the vein and the 
recipient artery at the distal anastomosis. 1'9It may also 
be technically simpler to anastomose the vein to a 
small artery. 
The outcome of composite infrainguinal grafts is 
still contradictory. There are no randomised studies 
comparing composite to vein grafts. The results of 
studies with conventional composite grafts using a 
distal vein segment are summarised in Table 5. 
Recently, encouraging patency rates of PTFE grafts 
with a distal Miller vein cuff have been reported. 6 s 
For infrainguinal bypass grafting, where the saphe- 
nous vein is unavailable, the results of this study 
suggest that a composite PTFE-vein graft might be an 
acceptable alternative in limbs with good run-off. 
However, in limbs with poor distal run-off, especially 
in those requiring a femorocrural bypass graft, the 
patency rates are very low. In such cases, every effort 
should be made to use autogenous vein grafts. 
We did not observe any difference in patency 
between conventional composite grafts and the grafts 
with a distal vein cuff. The distal vein cuff technique 
requires much shorter vein segments, avoids possible 
stenosis due to diameter mismatch between the 
prosthetic and vein segment anastomosis with the 
conventional technique and allows a technically easier 
performance of the distal anastomosis. Whether the 
cuff really improves the patency is not known. 
Randomised studies are required and some are 
underway. 
In conclusion, femorodistal reconstructions should 
be performed with autogenous vein grafts due to the 
consistently better patency reported in literature. For 
bypass grafting where the autogenous vein is unavail- 
able or inadequate, a composite PTFE-vein graft might 
be an acceptable alternative in limbs with good run- 
off. Although this study was not randomised, the 
results between a distal reversed vein segment and a 
cuff were similar. 
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